A comparison of the fatty acid esters of estradiol and corticosterone synthesized by tissues of the rat.
The biosynthesis of the fatty acid esters of the corticoid (corticosterone) and estrogen (estradiol) was compared in parallel incubations of corticosterone and estradiol with several tissues of the rat. The fatty acid composition of the esters of the two steroids was characterized in mammary and uterine tissue. In both of these tissues, the esters of estradiol were extremely heterogeneous. To the contrary, in the same tissues only one predominant ester of corticosterone, corticosterone-21-oleate, was formed. It comprised 70-80% of the total. The oleate ester of estradiol accounted for only 20% of the esters of this estrogen. In addition, fatty acid esters of an A-ring reduced metabolite of corticosterone, 5 beta-dihydrocorticosterone, was also identified. Its fatty acid composition is identical to that of corticosterone. In other experiments the fatty acid esters of both steroids were isolated from several tissues and quantified. When the amount of steroidal ester formed was compared, there was over a 100-fold difference among the various tissues in the ratio of estradiol to corticosterone ester synthesized. Thus, the rate of synthesis of the fatty acid esters of each class of steroid varies dramatically from tissue to tissue, and their fatty acid composition differs markedly as well. If the same enzyme synthesized both the estrogen and corticoid esters, then it would be expected that the relative amount of both esters synthesized in various tissues should be constant and likewise that their composition should be the same. Since neither occurred, these results suggest that the enzyme which produces the C-17 fatty acid esters of the estrogens may be different from the one which synthesizes the C-21 esters of the corticoids. The existence of separate enzyme systems for the synthesis of the fatty acid esters of these steroid hormones opens the possibility of specific physiological controls of each of these unusual steroidal metabolites.